"Antirrhinum has always allowed new, and frequently surprising, insights to be made into the nature, variability and manifestation of genetic substance and, even today, the rich variety of appearance in the genus Antirrhinum offers an inexhaustible resource for genetics-based studies in developmental biology, biochemistry and evolution". With this sentence, Hans Stubbe 1 justified his motivation to write a comprehensive monograph on Antirrhinum in 1966; this article shows that his assessment of Antirrhinum is as valid today as it was half a century ago.
It might seem surprising that such a familiar ornamental plant could be used as an experimental system. In fact, Antirrhinum was used in the earliest studies of inheritance by Darwin and Mendel, and became established as a model by Erwin Baur (FIG. 1) during the first decades of the twentieth century (TIMELINE) . Interest in Antirrhinum declined after 1930, because of the emergence of Despite the tremendous success of Arabidopsis thaliana, no single model can represent the vast range of form that is seen in the ~250,000 existing species of flowering plants (angiosperms). Here, we consider the history and future of an alternative angiosperm model -the snapdragon Antirrhinum majus. We ask what made Antirrhinum attractive to the earliest students of variation and inheritance, and how its use led to landmark advances in plant genetics and to our present understanding of plant development. Finally, we show how the wide diversity of Antirrhinum species, combined with classical and molecular genetics -the two traditional strengths of Antirrhinum -provide an opportunity for developmental, evolutionary and ecological approaches. These factors make A. majus an ideal comparative angiosperm.
had shown bred true, with the wild type. He observed that the peloric character was lost in the progeny, but recurred in 29% of the subsequent generation (behaviour that was later shown to result from a monogenic recessive trait).
It was, however, the pioneering work of Bateson, Wheldale and particularly Erwin Baur, coinciding with the rediscovery of the research of Mendel, which established Antirrhinum as a model species in the early twentieth century. Baur began his work with Antirrhinum in 1907 and characterized Aurea, the first documented case of Mendelian segregation of a dominant lethal mutation 1 . Along with his students and colleagues, he maintained Antirrhinum majus at the forefront of plant genetics for several decades. Their discoveries included the first confirmation of genetic linkage, the identification of cytoplasmic inheritance, the quantification of the effects of environment on recombination and mutation rates, and the correlation of recombination with CHIASMA formation 1 . Baur was also one of the first researchers to appreciate the potential of evolutionary genetics, and used Antirrhinum species to identify and map genes that are responsible for evolutionary differences in flower colour and morphology 1 . Most of this research, together with short descriptions of the 550 mutants that were available in 1966, was compiled by Hans Stubbe, the founder and director of the Institut für Kulturpflanzenforschung (IPK) in Gatersleben 1, 3 , where the collection is still maintained.
The genetic instability of many mutations (BOXES 1,2), and their ability to give rise to a series of different alleles became a recurring theme throughout classical Antirrhinum research. This anomalous behaviour attracted the attention of William Bateson, the Director and floral-organ identity, as well as leaf development, organ growth and floral asymmetry. Reviewing recent work in these areas, and the extent to which genetic mechanisms in Antirrhinum are conserved in other model species, notably Arabidopsis, illustrates the importance of comparative approaches. Looking to the future, we draw attention to the potential of the genus Antirrhinum, with its 19 highly diverse and yet interfertile species, as a resource for studies in development, biodiversity and evolution.
A classical object for genetic studies
Antirrhinum majus is native to the western Mediterranean and has few recorded medicinal uses. Despite this, its association with ancient Roman sites outside its natural range indicates an early cultivation 1 , presumably owing to the attractiveness of its large red bilaterally symmetrical flowers (FIG. 2) .
By the mid-nineteenth century, several morphological and colour variants of Antirrhinum were widely available as garden varieties. These included double-flowered forms in which the reproductive organs were replaced by extra petals and PELORIC radially symmetric forms, which had lost the bilateral floral symmetry of the wild type. Although hybridization with other species might have contributed to some variation, mutagenic transposable elements undoubtedly had a role in generating diversity. The high level of phenotypic variation, combined with hardiness, a relatively short generation time of three months, and ease of selfing and cross-pollination, made Antirrhinum attractive to the earliest students of variation and inheritance, including Mendel and de Vries. Charles Darwin famously described crossing a peloric mutant of Antirrhinum, which he other model systems, such as Drosophila, which were better suited to study some aspects of inheritance in higher eukaryotes. Its comeback during the early years of plant molecular biology in the 1980s was celebrated with the molecular isolation of transposons.
Antirrhinum research has made important contributions to the understanding of pigment biosynthetic and photosynthetic pathways and their regulation. However, here we focus on how it has contributed to building the fundaments of plant developmental genetics by providing molecular access to the HOMEOTIC control of floral-meristem identity [1980] [1981] [1982] [1983] [1984] Collaboration between the Max Planck Institute (MPIZ), Cologne, and the JII, leads to the dawn of the transposon era: Tam1 and Tam3 are cloned 8, 9 .
de Vries describes the inheritance of colour traits and instability 66, 67 .
Antirrhinum monograph by Stubbe is published 1 . (1990-1991) . The first two plant homeotic genes 19, 21 are isolated, and MADS-box proteins are defined 26 .
Genetic studies culminate in the first models for the radial patterning of flowers 26, 31 . were available could be used as 'transposon traps' to assist the isolation of many transposable elements. Two classes of transposons were defined in this way 12 : the CACTA elements, which include Tam1 and its relatives in Antirrhinum and En/Spm in maize, and the Ac/Ds-like Tam3 elements. The availability of information on different groups of Antirrhinum transposons was fundamental for a better understanding of the structure and function of homologous transposons in maize 13 . Antirrhinum transposons have proved to be versatile and efficient tools for the study of many aspects of plant developmental genetics and molecular biology. Precise and imprecise excision events, for example, have been used in several different ways including the study of cell-cell communication (BOXES 1, 2) . In the 1980s, promoter analyses were carried out, mostly using promoter-deletion constructs in transgenic tobacco. A more elegant way to identify functionally important promoter regions was developed in Antirrhinum, making use of stable mutants that resulted from the imprecise and germinally heritable excision of transposons that were located in promoters 14, 15 Small meetings were organized in Cologne and Norwich for the exchange of information on transposable elements. These meetings were the progenitors of the Annual Antirrhinum Meetings that started in Cologne, in 1991, and continue to take place at different locations in Europe every year, reinforcing scientific contacts and the friendly relations between the groups. The annual meetings are typified by their informality and are managed in a disciplined way without a Chair. They attract scientists, not only those now working with Antirrhinum, but also former postdoctoral researchers and co-workers, irrespective of their present research areas. The Antirrhinum meetings are increasingly attended by population biologists, systematic biologists, evolutionary biologists and comparative biologists, in response to the enthusiasm and interest in the Antirrhinum community to extend understanding in these areas. The forthcoming meetings are advertised on the Antirrhinum DragonDB web site.
Transposons and the molecular era
Long before transposable elements were cloned, McClintock proposed that they were responsible for the instability and variegation of some maize mutants 4 . Similar variegation was known in several horticultural species, including rose, morning glory and snapdragon. A variegated mutant of Antirrhinum majus had been in cultivation since the nineteenth century and further unstable mutations were isolated and characterized by Baur and his colleagues during the first decades of the twentieth century (FIG. 3) . Between the 1950s and the 1970s, Harrison, Carpenter, Stickland and Fincham began working with unstable mutations in two genes -NIVEA (NIV) and PALLIDA (PAL) (BOX 1) -both needed for ANTHOCYANIN pigmentation of the flower. They showed that NIV probably encoded the biosynthetic enzyme chalcone synthase 5 and that unstable alleles differed in their sensitivity to temperature and a genetic stabilizer, which indicated that they might carry different transposable elements 6, 7 . Heinz Saedler recognized that the Antirrhinum majus NIV gene could be isolated using the newly identified parsley chalcone synthase gene as a probe. This led to the cloning of NIV in the group of Hans Sommer 8 and the first isolation of an AUTONOMOUS TRANSPOSON from a plant, Tam1, from an unstable niv allele 9 . This was the overture to an exciting era during which, as a result of collaborative Anglo-German efforts, several other transposons were isolated from the NIV locus including Tam3, which was used as a molecular tag to isolate PAL 10, 11 . Transposons facilitated the isolation of genes by transposon tagging -perhaps their most significant contribution to the initiation of plant molecular studies. In turn, genes for which molecular probes
The molecular mechanisms that underlie class B gene expression and function are elucidated 20, 68 .
Refinements are made to the ABC model by showing further interactions amongst MADS-box proteins 27, 28, 70 .
( [1994] [1995] [1996] [1997] [1998] . Genes that regulate organ identity 23 , and leaf 69 and floral asymmetry 43 , are first cloned in Antirrhinum.
The first Annual Antirrhinum Meeting in Cologne.
(2000-2001). Quantitative trait locus analyses begin using diverse Antirrhinum species; the resources that are developed include an expressed sequence tag collection and web site.
Computational growth models are developed 50 and molecular markers are used to generate a new genetic map 56 . www.nature.com/reviews/genetics DEFICIENS (DEF) was the first floral plant homeotic gene to be cloned 19 . It is a member of the def allelic series that was originally described in 1924 by Baur 25 as a mutant in which sepals replace petals, and carpels replace stamens (identical to the phenotype of globosa shown in BOX 1) . DEF became the founder member of a well-known gene family with a common DNA-binding domain, called the MADS box 26 . This domain is also present in transcription factors from other eukaryotes. Ironically, although DEF was tagged by a transposon, it was eventually isolated by a tour de force of molecular biology by Hans Sommer and colleagues, through the differential screening of a subtracted cDNA library. Instability of the def mutant was caused by insertion of a previously unknown transposon (Tam7) in the def-gli mutant described by Baur, which helped to confirm the identity of the DEF gene. During the following years, several important features of MADS-box proteins were discovered in Antirrhinum. These include the ability to dimerize and form higher order complexes 27, 28 and the cross regulation among family members 20, 29 . These results were confirmed subsequently in Arabidopsis and other plants (reviewed in REF. 30 ).
P E R S P E C T I V E S
The classical collection contained several recessive mutants with homeotic defects in flower development. These mutants, together with the Arabidopsis homeotic mutants, provided the basis for the 1991 ABC model 31 . This combinatorial model describes the genetic basis for patterning the radial axis of the flower. The letters A, B and C represent three developmental functions controlled by class A, B or C homeotic genes, respectively. These genes are expressed in two adjacent floral whorls and control, either alone or in combination, the development of the four organ types of the flower. Expression of A alone specifies sepals, A and B together specify petals, B and C specify stamens, and C alone specifies carpels (BOX 3) . Crucial to the model is the exclusion of the C function from the two outer whorls by A, which manifests in the expansion of the C domain into the A domain in recessive Arabidopsis A mutants.
From simple models to complex circuits
The availability of a transposon-tagging system by the mid 1980s independently prompted researchers at the JIC and the MPIZ to use unstable mutants to identify genes that control flower development, floral-organ identity and inflorescence architecture. However, each group chose a different strategy. Rosemary Carpenter and Enrico Coen used large-scale transposon-mutagenesis programmes to isolate unstable mutants, whereas Hans Sommer and Heinz Saedler selected interesting mutants from the classical collection with the aim of either detecting instability or targeting stable mutants to obtain new unstable alleles. Both strategies were successful and the genes that were isolated became important pioneers in plant developmental genetics. Their characterization supported experimental approaches towards unveiling the mysteries of flower development in other species, including Arabidopsis.Although many important developmental genes were first isolated in Antirrhinum, they are now more familiar by the names of their Arabidopsis lymphocytes 16 , which now seems likely to reflect a transposon origin of the system. Transposon activity was also exploited to generate periclinal and mericlinal chimaeras (BOXES 1,2), which can be used to study cellto-cell communication that is governed by developmentally relevant genes 17, 18 . The Antirrhinum genome contains at least 11 different 'cut and paste' transposons the mobility of which provides an excellent opportunity to obtain stable or unstable mutants in many different genes. Rosemary Carpenter and Enrico Coen recognized the potential of transposons in 'reverse genetic screens' during the late 1980s; they used their transposon-mutagenized seed collection to establish DNA pools for large-scale PCR screening for transposon insertions. DNA from several hundred mutants from the classical collection was also included in the pools, prompted by the observation that, despite their origin from different mutagenesis programmes, most of the mutants characterized so far contain mobile or stabilized transposon insertions. . Therefore, the exact contribution of the A function to floral-organ Furthermore, some A mutants in Arabidopsis develop leaf-like organs, rather than floral organs, in their perianth, which indicates a role of class A genes in sepal and petal organ specification.
The overwhelming success of the model is based on its simplicity and applicability to the control of floral-organ identity in many different species (reviewed in REF. 30 ). Delving into the molecular and mechanistic details of this control in Antirrhinum, however, has shown interesting species-specific differences that might contribute to the diversity of floral structures 32 . The example of differences in the involvement of class B and class C genes in Antirrhinum and Arabidopsis in the control of floral determinacy (BOX 3) shows the importance of comparative approaches for learning about the complexity of control mechanisms.
Although generally overlooked in favour of the ABC model, the AB model (which refers to the B and C functions in the ABC model), which was formulated in 1990 (REF. 26 ), accounted for the lack of recessive class A mutants in Antirrhinum 33 and correctly reflected the overall similarities of the B and C functions (BOX 3) . Indeed, the Antirrhinum orthologues of the Arabidopsis A-function genes seem to have no role in the spatial restriction of the C function 34 and organ specification defects are either absent 22 or relatively minor 34 www.nature.com/reviews/genetics
P E R S P E C T I V E S

Floral colour, scent and cell shape
The most eye-catching features of Antirrhinum are its large colourful petals (FIG. 2) . Their function -as well as to enchant gardeners -is to attract pollinators 36 . Elucidating the mechanisms that underlie this attraction is important for the understanding of pollination biology. As mentioned earlier, obtaining and studying mutants in flowercolour pattern and pigment formation has a long tradition in Antirrhinum genetics (FIG. 3) . This tradition was built on by deciphering structural and regulatory components of the anthocyanin biosynthesis pathway that contributed to it becoming the best biochemically characterized biosynthetic pathway in plants 37 . Emitting scent is another way to appeal to pollinators, although bumblebees seem to appreciate colour more than scent 38 . Nevertheless, studies in Antirrhinum have shown that the circadian rhythm of scent emission follows the peak of activity of bumblebees 39 . The specialized conical-shaped cells of the petal epidermis have an important role in intensifying colour. Cathie Martin and her co-workers discovered that the dullcoloured petals of Antirrhinum mixta mutants produce flattened petal epidermal cells, which shows that the MIXTA gene is required for the production of conical cells 40 (see Cathie Martin's web site in online links box). Intriguingly, ectopic expression of MIXTA in transgenic Antirrhinum and tobacco plants showed that MIXTA could promote either a conical cell or a multicellular TRICHOME fate and suppress the formation of STOMATA, depending on the developmental stage at which it was expressed 41 . This shows that the formation of multicellular trichomes and conical cells share a common mechanism and raises questions about the relationship between the mechanisms that control unicellular trichomes, which are found in Arabidopsis, and the multicellular trichomes that are found in many other species.
Asymmetry and growth control
Although cell movements are important in animal development, they do not occur in plants. The final form of a plant therefore results from asymmetric growth. Studies in Antirrhinum have provided early insights into how axes of symmetry are elaborated and asymmetric growth is controlled.
Antirrhinum presented an opportunity to analyse control of an asymmetric character that it does not share with Arabidopsis. In common with many eudicot families, the wild-type flower of Antirrhinum shows strong have also been produced, albeit by different means, in Arabidopsis. Comparisons of chimaeras have shown that the degree of control by cell communication exerted by three pairs of orthologous transcription factors (FLORICAULA/LEAFY, DEFICIENS/APETAL A3 and GLOBOSA/PISTILLATA) differs considerably between species, being far more pronounced in Arabidopsis than in Antirrhinum (see REF. 35 and references therein). specification remains enigmatic. Again, this shows the importance of comparative studies and the dangers of extrapolating from a single species.
The dependence of cell identity on signalling from neighbouring cells is an intriguing aspect in developmental genetics that can be elegantly accessed in Antirrhinum by exploiting transposons to obtain periclinal chimaeras (BOX 2) . Chimaeras of this type However, the number of whorls differs between the mutants in the two species. Antirrhinum B mutants terminate organ initiation after three whorls, but Arabidopsis B mutants form four whorls (black arrow). Similarly, in both species there is a C-function mutant in which the reproductive organs are replaced by PERIANTH organs. In Antirrhinum, a new mutant flower initiates after the production of four whorls (red arrow), whereas in Arabidopsis this happens after just three.
These differences can be resolved by a model that involves similar genes in similar processes in both species, but with altered regulatory interactions 32 . The model postulates that, although the number of whorls in Arabidopsis and Antirrhinum wild-type flowers is identical, the mechanism of termination of organ initiation (the control of determinacy) differs as a result of differences in regulatory interactions between conserved genes. This has been corroborated by the analysis of certain double-mutant phenotypes. First, a combination of either of the Arabidopsis B mutants with superman (in which the boundary control between whorl three and four is defective and so B is ectopically expressed) results in phenotypes that are identical to Antirrhinum B single mutants. Second, the initiation of a new mutant flower in agamous C mutants can be prevented by combination with the superman mutant. Such flowers produce extra petals in the centre of the flower, which indicates that a reduction in B expression might be required for initiation of a new flower. Third, a comparable phenotype to that of the Arabidopsis agamous superman double mutants is found when the Antirrhinum C mutant plena is combined with farinelli. Surprisingly, FARINELLI (FAR) does not encode a SUPERMAN-like protein, but rather another C-class MADS-BOX factor, which is not present in the Arabidopsis genome. In a wild-type background, farinelli mutants are partially male sterile, but when combined with the C mutant plena, they produce a flower that consists only of internal petals, with no central initiation of a new flower.
These analyses indicate that in both species the B and C functions control organ identity and floral determinacy: the C function promotes termination of organ initiation, whereas the B function antagonises C. Antirrhinum and Arabidopsis differ, however, in the regulatory interactions between the homeotic functions and SUPERMAN (SUP) or its Antirrhinum orthologue OCTANDRA (OCT), respectively. As a consequence, wild-type flowers (as well as superman and octandra single mutants) have comparable phenotypes, but differences are observed between the B and C single mutants in the two species. Figure modified from REFS 30, 32 . might be needed to establish lateral growth of the leaf blade or petal lobe 52 . Loss of PHAN activity resulted in leaves and petals in which cells in dorsal positions had gained ventral identity and lateral growth had been lost. Although this indicated a role for PHAN in regulating two fundamental aspects of leaf development -asymmetry and, therefore, growth -it does not seem to share this role with its Arabidopsis orthologue ASYMMETRIC LEAVES1 (AS1), because as1-mutant leaves retain dorsoventral polarity and a flattened leaf blade 53 . However, both orthologues are involved in the negative regulation of KNOX genes, which is necessary for the development of a normally shaped leaf.
Once growth of the leaf blade has been initiated, it must be coordinated between cell layers and in different regions to result in a flat leaf with a characteristic shape. This coordination is lost in cincinnata (cin) mutants of Antirrhinum, which show increased leaf growth, particularly towards the margins, which are therefore curled. This is consistent with CIN acting to promote sensitivity to a growth-arrest signal 54 . It will be interesting, if not amusing, to learn to what extent curling of the leaves of other plants -lettuce, for instance -relates to the control of growth by CIN-like genes. dorsoventral asymmetry (or ZYGOMORPHY) (BOX 1; FIG. 4A) . Analysis of asymmetry mutants showed that floral asymmetry depends on interaction of the dorsally expressed genes CYCLOIDEA (CYC) 42 , DICHOTOMA (DICH) 43 and RADIALIS (RAD) 44 , and the ventral-identity promoting gene DIVARI-CATA (DIV) 45, 46 . The Antirrhinum asymmetry genes can now be used to address the question of how floral asymmetry evolved. Arabidopsis, for example, has radially symmetrical flowers, yet has asymmetric CYC-like gene expression 47 . In evolutionary terms, this indicates that an ancestral plant might have possessed an incipient asymmetry that was recruited to control asymmetric floral morphology in the Antirrhinum lineage. Floral asymmetry evolved independently in different lineages. It is now possible to test whether CYC-like gene expression has been recruited to control asymmetry on more than one occasion. A mechanism by which floral asymmetry could subsequently be lost was found by analysing Linnaeus's peloric and nonpeloric flowers of Linaria 48 , which is a close relative of Antirrhinum (FIG. 4B) . In this case, loss of asymmetry is the result of a heritable epigenetic mutation that silences the CYC orthologue in Linaria by methylation 49 .
In Antirrhinum, the dorsal and lateral petals are themselves asymmetric (FIG. 4A) .
In a collaboration between developmental geneticists and computer scientists, a new method of clonal analysis was used to infer the growth pattern responsible for this asymmetry 50 . This study indicated that asymmetric petal shape might result from a rotation of the petal lobe relative to the principle direction of growth, if growth direction was maintained parallel to the proximodistal axis of the flower, presumably by a long-range signal.
Asymmetric growth can be caused by gain-of-function mutations in two paralogous homeobox genes, HIRZINA (HIRZ) and INVAGINATA (INA) 51 . Ectopic expression of either HIRZ or INA in developing petals results in the duplication of the petal tube as an outgrowth from the existing tube, which produces a structure that resembles the spurs of Linaria (FIG. 4B) . Spurs might, therefore, have evolved by the redeployment of the mechanism that controls the development of the petal tube, possibly through change in expression of genes such as HIRZ and INA. 
P E R S P E C T I V E S
Present and future resources
The collection of classical Antirrhinum mutants has weathered the dramatic events of twentieth century Europe largely intact. More than 450 mutants remain available from the IPK-Gatersleben, in the former East Germany, where they have survived the descent and rise of the iron curtain. There is also a second collection of more than 300 mutants, generated, collected and curated by Rosemary Carpenter and colleagues at the JIC. The mutant phenotypes from Germany and the United Kingdom are described at DragonDB, and Enrico Coen and Rosemary Carpenter's web site, respectively. Antirrhinum research already benefits from this collection of mutants, as well as proven forward and reverse genetics based on transposons and the ability to genetically transform plants 55 . Standard tools of molecular biology established by Hans Sommer and his co-workers at the MPIZ, including cDNA libraries, genomic libraries and various yeast two-hybrid libraries, further support research and are freely available to the academic community on request.
More recently, genomic resources have been developed to increase the usefulness of Antirrhinum. A molecular linkage map has been constructed mainly on the basis of transcribed genes 56 . This has an average interval between markers of 2.5 cM at present. However, most of the protein-coding loci are aggregated into clusters, which reduces the effective distance between genes, and further markers continue to be added. BAC and TAC LIBRARIES representing the Antirrhinum genome are also available (see University of Leeds Centre for Plant Sciences in the online links box). These libraries are being used in the analysis of SYNTENY and, together with molecular maps and the relatively small genome size of Antirrhinum (which is three times larger than that of Arabidopsis), they make positional cloning feasible 57 . To facilitate gene identification and expression analysis, an expressed sequence tag (EST) database has been created containing ~12,000 unique sequences. The EST Collection has already been successfully used for testing functional accordance between Antirrhinum and Arabidopsis genes and to provide evidence for the separation of function between members of a gene family in Arabidopsis
58
. The first ~2,500 EST sequences have been submitted to the European Molecular Biology Laboratory (EMBL) database and can be searched at DragonDB. Perhaps, in the future, the availability of a map, libraries and a large EST data set, combined with a small haploid genome size, will make sequencing the Antirrhinum genome a realistic prospect.
Antirrhinum majus
Antirrhinum charidemi Antirrhinum molle a b c Figure 5 | Natural variation in the genus Antirrhinum. a | Antirrhinum majus is widely distributed around the Mediterranean coast of Spain and France; it has an upright growth habit, little lateral branching, large leaves and magenta flowers. b | Antirrhinum charidemi is endemic to Cabo de Gata, south eastern Spain, which is the driest place in mainland Europe; it has many lateral branches, small leaves and pink flowers. c | Antirrinum molle is found on cliffs and screes in the Pyrenees; it has highly branched, trailing stems and organs of intermediate size that are covered with many hairs, and ivory flowers with a magenta venation pattern. Photographs courtesy of Thomas Gübitz and Nicolas Langdale. A shoot that is formed from an apical meristem in which at least one of the clonally distinct cell layers is genetically different.
Glossary
STOMATA
Natural openings in the epidermis of the stem or leaf of a plant, which are surrounded by specialized guard cells and allow gaseous exchange with the air.
SYNTENY
The conservation of the relative order of genes in the chromosomes of different species.
TAC LIBRARY A library consisting of large fragments of plant genomic DNA in a transformation-competent bacterial artificial chromosome (TAC) vector. This allows rapid transfer of genomic DNA to plant hosts through Agrobacterium-mediated transformation.
TRICHOMES
Epidermal hairs, which in Antirrhinum are multicellular.
WHORL
Organs of the same structure and function that are arranged in a concentric ring. In the flower, the outermost whorl (whorl one) develops first and contains the sepals, followed by the petals, stamens and carpels in whorls two, three and four, respectively.
ZYGOMORPHY
A zygomorphic flower has only one plane of reflectional symmetry and is often insect pollinated.
